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Abstract of JP 2002361047 (A) 

PROBLEM TO BE SOLVED: To provide a method for cleaning exhaust by which NOx 
and PM can be continuously self-removed under ordinary burning conditions without 
requiring specified control and to provide an exhaust cleaning catalyst and an apparatus 
for cleaning exhaust. SOLUTION: In the method for cleaning exhaust, PM particles and 
NOx in exhaust are removed by converting the PM particles to HC by a reaction 
represented by the formula mC+nH2 O&rarr H2n Cm +n/2.02 . The apparatus for 
cleaning exhaust has a filter obtained by carrying a noble metal and fine oxide particles 
of <=1 &mu m average particle diameter on the inner walls of pores in a monolithic filer 
and disposed in an exhaust flue. In the method for cleaning exhaust, hydrogen 
generation reactions represented by the formulae C+H2 O&rarr H2 +CO and C+2H2 
O&rarr 2H2 +C02 are carried out at <=500 deg.C exhaust temperature.; The exhaust 
cleaning catalyst contains an H2 generation catalyst and an NOx removal catalyst, the 
H2 generation catalyst contains Rh-carrying porous particles and metals such as Fe, Co, 
Mn and Ni, and these metals are contained at a ratio of 0.1-10 when Rh is represented 
by 1 . 
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CLAIMS 



[Claim(s)] 

[Claim 1]It is how to purify particulate particles and nitrogen oxides under exhaust air, and they 
are next reaction-formula 1 mC+nH 2 0->H 2n C m +n/2, and 0 2 . — (1) 

An exhaust-air-purification method including a process in which come out and particulate 
particles are changed into hydrocarbon by the reaction expressed. 

[Claim 2]making the above-mentioned hydrocarbon react to nitrogen oxides — the following 
reaction-formula 2H 2n C m +4NO->2N 2 +mC0 2 +nH 2 0 — (2) 

An exhaust-air-purification method according to claim 1 including a process out of which it 
comes and which is changed into nitrogen, carbon dioxide, and water by the reaction expressed. 
[Claim 3]An exhaust-air-purification method according to claim 1 or 2 performing a reaction 
expressed with the above-mentioned reaction formula 1 at temperature of 350 ** or less. 
[Claim 4]An exhaust-air-purification method according to claim 3 performing a reaction 
expressed with the above-mentioned reaction formula 1 at temperature of 280 ** or less. 
[Claim 5]An exhaust-air-purification method given in any one paragraph of the Claims 1-4 
performing a reaction expressed with the above-mentioned reaction formula 2 at temperature of 
350 ** or less. 

[Claim 6]An exhaust-air-purification method according to claim 5 performing a reaction 
expressed with the above-mentioned reaction formula 2 at temperature of 280 ** or less. 
[Claim 7]It is a device which purifies particulate particles and nitrogen oxides under exhaust air 
using an exhaust-air-purification method of a description in any one paragraph of the Claims 1- 
6, At least one sort of noble metal components chosen from a group which changes from 
platinum, palladium, and rhodium to a pore inside wall of a monolith type filter, An exhaust 
emission control device allocating in an engine smoke way of an internal-combustion engine a 
filter with a catalyst function which supports at least one sort of oxide particles chosen from a 
group which comprises alumina, a titania, zirconia, and silica whose mean particle diameter is 1 
micrometer or less. 

[Claim 8]The exhaust emission control device according to claim 7, wherein mean particle 
diameter of the above-mentioned oxide particles is 0.6 micrometer or less. 

[Claim 9]The exhaust emission control device according to claim 7 or 8, wherein porosity of the 
above-mentioned monolith type filter is 30 to 80% and an average pore diameter is 5-40 
micrometers. 

[Claim 10]An exhaust emission control device given in any one paragraph of the Claims 7-9, 
wherein a filter with the above-mentioned catalyst function is divided into two or more steps, is 
arranged in series and changes. 

[Claim 11]The exhaust emission control device according to claim 10 in which pressure loss of a 

filter with a catalyst function of the exhaust air upstream is characterized by being larger than 

pressure loss of a filter with a catalyst function of the exhaust air downstream. 

[Claim 12]The exhaust emission control device according to claim 10 or 1 1 in which an average 

pore diameter of a filter with a catalyst function of the exhaust air upstream is characterized by 

being larger than an average pore diameter of a filter with a catalyst function of the exhaust air 

downstream. 



http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http 9/17/2010 



JP,2002-361047,A [CLAIMS] 



Page 2 of 3 



[Claim 13]An exhaust emission control device given in any one paragraph of the Claims 10-12 to 
which porosity of a filter with a catalyst function of the exhaust air upstream is characterized by 
being larger than porosity of a filter with a catalyst function of the exhaust air downstream. 
[Claim 14]An exhaust emission control device given in any one paragraph of the Claims 10-13, 
wherein a filter with a catalyst function of the above-mentioned exhaust air upstream has a 
collision filtration function. 

[Claim 15]An exhaust emission control device given in any one paragraph of the Claims 10-14, 
wherein a filter with a catalyst function of the above-mentioned exhaust air downstream has a 
surface filtration function. 

[Claim 16]An exhaust emission control device given in any one paragraph of the Claims 10-15 
which a filter with a catalyst function of the above-mentioned exhaust air upstream uses textile 
fabrics and/or a nonwoven fabric of ceramic fiber, and are characterized by things. 
[Claim 17]An exhaust emission control device given in any one paragraph of the Claims 10-16 
which a filter with a catalyst function of the above-mentioned exhaust air downstream uses a 
ceramic sintered body, and are characterized by things. 

[Claim 18]An exhaust emission control device given in any one paragraph of the Claims 10-17 
which allocate in the exhaust air upstream of a filter with the above-mentioned catalyst function 
HC-SOF removal material which has the function to remove hydrocarbon and a soluble organic 
component, and are characterized by things. 

[Claim 19]The exhaust emission control device according to claim 18 being at least one sort of 
zeolite and/or a silica content inorganic substance which were chosen from silica whose above- 
mentioned HC-SOF removal materials are mordenite, MFI, and beta type zeolite, and whose 
average pore size is 1-5 nm, and a group which comprises a laminar clay mineral. 
[Claim 20]A manufacturing method of an exhaust emission control device characterized by 
making the above-mentioned noble metal component support with the impregnating method 
and/or plating after being the method of manufacturing an exhaust emission control device of a 
description in any one paragraph of the Claims 7-19 and making a pore inside wall of the above- 
mentioned monolith type filter carry out distributed support of the above-mentioned oxide 
particles. 

[Claim 21]When it is how to purify particulate particles and nitrogen oxides under exhaust air and 
temperature of exhaust air discharged from an internal-combustion engine is 500 ** or less, they 
are the following reaction formula 3 and/or 4 C+H 2 0->H 2 +CO. — (3) 
C+2H 2 0->2H 2 +C0 2 — (4) 

An exhaust-air-purification method including a process in which come out and a hydrogen 
generating reaction expressed is performed. 

[Claim 22]Powder of porosity particles in which it is an exhaust purification catalyst including a 
hydrogen producing catalyst and a nitrogen-oxides purifying catalyst which are used for an 
exhaust-air-purification method according to claim 21, and the above-mentioned hydrogen 
producing catalyst supported rhodium at least, An exhaust purification catalyst when rhodium is 
set to 1 including at least one sort of metal chosen from a group which comprises iron, cobalt, 
manganese, and nickel, wherein these metal is contained by a ratio of 0.1-10. 
[Claim 23]The exhaust purification catalyst according to claim 22, wherein mean particle 
diameter of the above-mentioned porosity particles is 0.1-20 micrometers. 
[Claim 24]An exhaust emission control device which is a device which purifies particulate 
particles and nitrogen oxides under exhaust air using the exhaust purification catalyst according 
to claim 22 or 23, allocates the above-mentioned hydrogen producing catalyst in the upstream of 
an engine smoke way of an internal-combustion engine, allocates the above-mentioned nitrogen- 
oxides purifying catalyst in the downstream, and is characterized by things. 
[Claim 25]An exhaust emission control device which is a device which purifies particulate 
particles and nitrogen oxides under exhaust air using the exhaust purification catalyst according 
to claim 22 or 23, allocates a layered product of the above-mentioned nitrogen-oxides purifying 
catalyst in engine smoke Michigami of an internal-combustion engine, covers the above- 
mentioned hydrogen producing catalyst on it, and is characterized by things. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the exhaust-air-purification method, an exhaust 
purification catalyst, and an exhaust emission control device, and, more particularly, relates to 
the exhaust-air-purification method, exhaust purification catalyst, and exhaust emission control 
device which are efficient and can purify the particulate (PM) particles and nitrogen oxides (NOx) 
under exhaust air generated from an internal-combustion engine etc. 
[0002] 

[Description of the Prior Art]In recent years, the lean burn engine operated also with an air-fuel 
ratio higher than theoretical air fuel ratio from a viewpoint of fuel consumption improvement and 
reduction of carbon-dioxide emissions is spreading. Especially the diesel power plant attracts 
attention anew from because of that of the low fuel consumption. 

[0003] However, since the exhaust-gas temperature is low during exhaust air, including PM which 
is a part for a particle, with the catalyst of a conventional type, efficient exhaust air purification 
is in a difficult situation, engine fuel-consumptionHmprovement art is markedly alike, and 
progresses these days, and since an exhaust-gas temperature is in the tendency to fall further, 
purification of exhaust air is becoming increasingly difficult. 

An effective method of carrying out the efficient purification of the detrimental constituent 
under exhaust air of a diesel power plant is desired. 

Although the oxidation catalyst which supports platinum (Pt) into fireproof high surface area 
inorganic carrier materials, such as alumina (aluminum 2 0 3 ), is used as a catalyst for exhaust air 
purification of the conventional diesel power plant, Oxidation of CO and HC is a main function, 
and although the grade which a part for SOF also has can oxidize, effect is not shown in 
purification of the dry soot (C= carbon particle) which is the main ingredients of PM. 
[0004]In order to purify the exhaust air which contains a part for PM like exhaust air of a diesel 
power plant, filtering technique is indispensable and many porous sintered bodies and fibrous 
filters which comprise cordierite and silicon carbide are proposed. As a raw material of the 
above-mentioned fibrous filter, what consists of various materials, such as alumina and silica, is 
proposed. Society of Automotive Engineers of Japan Although the diesel particulate filter (DPF) 
which used silicon carbide fiber is proposed by before [ an academic lecture meeting ] ** 
collection No. 103-98 (1998 autumn conventions), The heater for removing PM which carried out 
the trap and reproducing a filter is indispensable, and since the complicated system is required, 
application is difficult for a passenger car with few mount spaces. 

[0005]NO under exhaust air is converted into strong N0 2 of oxidizing power by arranging Pt 
system catalyst in the preceding paragraph of a filter as a method of reproducing a filter without 
using a heater, The oxidizing power of this N0 2 is used. A part for PM which carried out the trap 
to the filter. The method of burning is proposed ("Effects on after-treatmenton particulate 
matter when JP,H1 -31 871 5,A, J.P.Warren, et.al.). using theContinuously. Regenerating Trap" and 
ImechE. 1998 S491/006, B.Carberry, et.al., "A focus on current and future particle after- 
treatment systems", ImechE1998 S491/007. This method is a thing using the reaction of the 
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ingredients under exhaust air, and since the combustion purification of the part for PM which 
carried out the trap can be carried out continuously, it is called the continuous reproduction 
type trap. However, in order to burn C which was comparatively late as for the reaction velocity 
with N0 2 , and was discharged from the engine since the carbon (C) in PM was a particle at 

sufficient speed. It is necessary that the conditions of exhaust air require not less than 400 ** 
comparatively high temperature conditions, and to increase the amount of N0 2 which serves as 

an oxidizer in still such a temperature region. That is, in order to purify NOx whose it was 
necessary to increase the NOx emission from an engine and which increased as a result, a highly 
efficient NOx catalyst is needed. 

[0006]The various methods for purifying PM and NOx simultaneously are also proposed. For 
example, to JP.H7-1 16519,A. The exhaust gas cleaning material which supports the catalyst 
which has a perovskite structure in a porous filter is proposed, It makes the particle-like 
substance and/or hydrocarbon which are contained in exhaust gas act as a reducing agent, this 
is how to return the nitrogen oxides under exhaust air, and it uses this catalyst, and is the 
following reaction formula 5 and 6C+2 NO->N 2 +C0 2 . — (5) 

4HC+10NO->5N 2 +4CO 2 +2H 2 O — (6) 

It is supposed that it comes out and NOx is returned by the reaction expressed. In the above- 
mentioned reaction, since the reaction formula 6 is a reaction of gas molecules, it is difficult for 
expecting a catalysis to a catalysis being expected, since the reaction formula 5 is a reaction of 
a solid and a gas, and it is unknown whether filter regeneration is possible under the usual 
running mode conditions. 

[0007]On the other hand, arranging a NOx absorbent and a filter in the position in which heat 
transfer is possible, and burning PM after NOx emission reduction from a NOx absorbent is 
proposed by the patent printing No. 2722987 gazette. A NOx absorbent is supported inside the 
septum stoma of a wall flow type filter, and the catalyst which unified the filter and the NOx 
absorbent is proposed by JP,H9-94434,A. 

[0008]These are art acquired combining the catalyst and filter which process NOx, and need 
respectively different engine control for NOx processing and PM combustion. In order to use a 
NOx absorbent, to absorb NOx and to return, the control which changes the air-fuel ratio (A/F) 
of exhaust air is required. For combustion of deposition PM for reproducing a filter, and removal 
of a sulfur compound by which the trap was carried out to the NOx absorbent. It is required to 
perform reproduction of a filter on oxidizing atmosphere conditions to carrying out temperature 
up of a NOx absorbent and/or the filter even more than 600 ** or it, and also performing 
removal of the sulfur compound from a NOx absorbent under reducing atmosphere. Degradation 
of a catalyst is promoted by a temperature rise and there is a problem of high-cost-izing also 
systematically again. Control of such an exhaust-gas temperature or atmosphere (A/F) is 
complicated, and it is continuously anxious for the exhaust-air-purification method in which self- 
consecration is possible, without adding specific control under the usual travel condition from 
being accompanied by the sacrifice of fuel consumption or operability. Although the proposal 
which supports a catalyst in a filter was made for the purpose of simultaneous removal of PM 
and NOx, the contact with a catalyst component and PM particles or the device from a viewpoint 
of probability of collision had not got used. 

[0009]The place which this invention is made in view of SUBJECT which such ********** has, 
and is made into the purpose, It is in providing the exhaust-air-purification method which can 
carry out self-consecration of NOx and the PM continuously without needing specific control 
under the usual burning conditions, an exhaust purification catalyst, and an exhaust emission 
control device. 
[0010] 

[Means for Solving the Problem]As a result of repeating examination wholeheartedly that this 
invention persons should solve an aforementioned problem, C particle (particulate particles) in 
PM is once changed into hydrocarbon or hydrogen, By raising a contact (collision) rate of a 
catalyst component and PM particles, and promoting this conversion reaction, it finds out that an 
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aforementioned problem is solvable and came to complete this invention. 

[001 1]Namely, an exhaust-air-purification method of this invention is how to purify particulate 
particles and nitrogen oxides under exhaust air, and are next reaction-formula 1 mC+nH 2 0- 

>H 2n C m +n/2, and 0 2 . — (1) 

A process in which come out and particulate particles are changed into hydrocarbon by the 
reaction expressed is included. 

[0012]The above-mentioned hydrocarbon is made to react to nitrogen oxides, and a suitable 
gestalt of an exhaust-air-purification method of this invention is the following reaction-formula 
2H 2n C m +4NO->2N 2 +mC0 2 +nH 2 0. — (2) 

A process out of which it comes and which is changed into nitrogen, carbon dioxide, and water 
by the reaction expressed is included. 

[0013]An exhaust emission control device of this invention is a device which purifies particulate 
particles and nitrogen oxides under exhaust air using an above-mentioned exhaust-air- 
purification method, At least one sort of noble metal components chosen from a group which 
changes from platinum, palladium, and rhodium to a pore inside wall of a monolith type filter, 
Mean particle diameter allocated in an engine smoke way of an internal-combustion engine a 
filter with a catalyst function which supports at least one sort of oxide particles chosen from a 
group which comprises alumina, a titania, zirconia, and silica which are 1 micrometer or less, 
[001 4] Porosity of the above-mentioned monolith type filter is 30 to 80%, and a suitable gestalt of 
an exhaust emission control device of this invention is characterized by an average pore 
diameter being 5-40 micrometers again. 

[001 5]A filter with the above-mentioned catalyst function is divided into two or more steps, and 
other suitable gestalten of an exhaust emission control device of this invention are arranged in 
series, and change. 

[001 6]A suitable gestalt of further others of an exhaust emission control device of this invention 
allocates in the exhaust air upstream of a filter with the above-mentioned catalyst function HC- 
SOF removal material which has the function to remove hydrocarbon and a soluble organic 
component. 

[001 7] After a manufacturing method of an exhaust emission control device of this invention 
being a method of manufacturing the above-mentioned exhaust emission control device and 
making a pore inside wall of the above-mentioned monolith type filter carry out distributed 
support of the above-mentioned oxide particles, the above-mentioned noble metal component is 
made to support with the impregnating method and/or plating again. 

[0018]Other exhaust-air-purification methods of this invention are the following reaction formula 
3 and/ or 4 C+H 2 0->H 2 +CO, when it is how to purify particulate particles and nitrogen oxides 

under exhaust air and temperature of exhaust air discharged from an internal-combustion engine 
is 500 ** or less. — (3) 
C+2H 2 0->2H 2 +C0 2 — (4) 

A process in which come out and a hydrogen generating reaction expressed is performed is 
included. 

[0019]Powder of porosity particles in which an exhaust purification catalyst of this invention is 
an exhaust purification catalyst including a hydrogen producing catalyst and a nitrogen-oxides 
purifying catalyst which are used for an above-mentioned exhaust-air-purification method, and 
the above-mentioned hydrogen producing catalyst supported rhodium at least, Including at least 
one sort of metal chosen from a group which comprises iron, cobalt manganese, and nickel, 
these metal is contained by a ratio of 0.1-10, when rhodium is set to 1. 
[0020]Other exhaust emission control devices of this invention are devices which purify 
particulate particles and nitrogen oxides under exhaust air using the above-mentioned exhaust 
purification catalyst again, The above-mentioned hydrogen producing catalyst is allocated in the 
upstream of an engine smoke way of an internal-combustion engine, and the above-mentioned 
nitrogen-oxides purifying catalyst is allocated in the downstream. 

[0021]An exhaust emission control device of further others of this invention is a device which 
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purifies particulate particles and nitrogen oxides under exhaust air using the above-mentioned 
exhaust purification catalyst, allocates a layered product of the above-mentioned nitrogen- 
oxides purifying catalyst in engine smoke Michigami of an internal-combustion engine, and covers 
the above-mentioned hydrogen producing catalyst on it. 
[0022] 

[Embodiment of the Invention]Hereafter, the exhaust-air-purification method of this invention is 
explained in detail. Mass percentage is shown unless it mentions specially"%" in this Description. 
[0023]By being the method of purifying the particulate (PM) particles and nitrogen oxides (NOx) 
under exhaust air, and changing PM particles into hydrocarbon (HC), by the usual travel 
condition, the exhaust-air-purification method of this invention is efficient, and purifies PM 
particles under exhaust air which does not burn easily. NOx is changed into harmless nitrogen 
(N 2 ), C0 2 , and H 2 0 by making it react to NOx while exhausting generated HC. Generated HC 

may oxidize promptly and may be changed into carbon dioxide (C0 2 ) or water (H 2 0). 

[0024]That is, by the exhaust-air-purification method of this invention, they are the following 
reaction formula 1, and 2 mC+nH 2 0->H 2n C m +n/2 and 0 2 . — (1) 

H 2n C m +4NO->2N 2 +mC0 2 +nH 2 0 — (2) 

NOx and PM are removed almost simultaneous by coming out and advancing the conversion 
reaction expressed. Although the details of the mechanism changed into HC have unknown C in 
PM at present in HC generation reaction (formula 1) by C and H 2 0 here, This invention persons 

performed evaluation which made Pt / alumina system catalyst react to the model gas of a C 
(graphite)/0 2 /H 2 0/N 2 system, for example, and as shown in the graph of drawing 1 , they 

detected HC. As it evaluated by carrying out additional introduction of the NO into model gas 
and was shown in drawing 2 , it checked that NO concentration decreased. Therefore, it can 
guess that HC generation reaction (formula 1) and the HC-NO reaction (formula 2) have 
occurred. 

[0025]In order to advance the above-mentioned HC generation reaction (formula 1) and a HC- 
NO reaction (formula 2), it is preferred that temperature conditions shall be 350 ** or less, and it 
is more preferred to consider it especially as 280 ** or less so that the graph of drawing 1 which 
is an example, and drawing 2 may also show. Although lower limit temperature changes with 
performances of a catalyst, etc., if it is not less than 200 ** in temperature in general, 
remarkable reaction velocity will be obtained. Here, according to temperature conditions higher 
than 350 **, it is thought that oxidation reaction of HC generated by the above-mentioned HC 
generation reaction (formula 1) becomes superior, and it becomes inferior in strength [ the 
above-mentioned HC-NO reaction (formula 2) ]. It is known that the HC-NOx reaction (formula 
2) on Pt system catalyst on exhaust air conditions with much oxygen (lean burn engine etc.) will 
advance notably in general on the other hand in a temperature region (150 ** - 300 **). Thus, 
since the above-mentioned HC generation reaction (formula 1) and a HC-NO reaction (formula 
2) may be comparatively advanced by a low temperature service if the exhaust-air-purification 
method of this invention is used, without performing specific engine control, PM is efficient and 
can purify the exhaust air from the diesel power plant which poses a serious problem. 
[0026]Next, the exhaust emission control device of this invention is explained in detail. In order 
to have advanced above-mentioned HC generation reaction (formula 1) and the above- 
mentioned HC-NO reaction (formula 2), it was an indispensable condition to use a catalyst, but 
this invention persons did the knowledge of it being very effective that a catalyst and PM 
particles carry out direct contact at this reaction. For example, the above-mentioned HC 
generation reaction (formula 1) advances, only when Pt / alumina system catalyst powder, and 
carbon (C) powder are mixed well enough, and when mixing is insufficient, it does not advance. 
The exhaust emission control device of this invention uses a filtration function positively as a 
means which raises the contact (collision) probability of a catalyst component and PM particles 
from this viewpoint. That is, it is considered as the exhaust emission control device which has a 
filtration function and a catalyst function, and the contact (collision) probability of PM particles 
and the catalyst component which flow in a narrow stoma by making a catalyst component 
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distribute and support on the pore inside wall surface of a filter is raised. As the support method 
of the above-mentioned catalyst component, the support method which covers the wall whole 
surface with plating etc. is effective so that it may mention later. 

[0027]Here, the exhaust emission control device of this invention makes the pore inside wall of a 
monolith type filter support platinum (Pt), palladium (Pd) or (Rh), and the noble metal component 
that comprises these arbitrary combination as the above-mentioned catalyst component, and, 
specifically, grows into it. When it is not necessary to use a noble metal component in particular 
alone and is used combining two or more ingredients at this time, the above-mentioned HC 
generation reaction (formula 1) and a HONO reaction (formula 2) can be advanced more 
smoothly. For example, in the combination of Pt and Rh, HC generation reaction (formula 1) can 
be promoted by Pt, and a HC-NO reaction (formula 2) can be promoted by Rh. 
[0028]To the pore inside wall of the above-mentioned monolith type filter. Mean particle 
diameter on the oxide particle of fines of 1 micrometer or less, and a concrete target. The 
alumina (aluminum 2 0 3 ) used from the former as a carrier of a noble metal component, a titania 
(Ti0 2 ), zirconia (Zr0 2 ) or silica (Si0 2 ), and the oxide particles concerning these arbitrary 

combination are made to support. From this, a stoma is not blockaded but a catalyst component 
distributes good on the surface of a pore inside wall. As for the above-mentioned mean particle 
diameter, it is more preferred that it is 0.6 micrometer or less. Even if the above-mentioned 
oxide particles are independent, it can be used, but when supporting two or more sorts of 
catalyst components and it is used combining two or more sorts of oxide particles, there is a 
more effective thing again. If mean particle diameter exceeds 1 micrometer, the stoma of the 
above-mentioned monolith type filter may be blockaded. The above-mentioned oxide particles 
can make the solution of hydroxide and the nitrate which can generate these oxide particles able 
to permeate the pore inside wall of a filter, and can carry out distributed support. 
[0029]As the support method of the above-mentioned noble metal component or oxide particles, 
The method of making a filter pore inside wall carrying out osmosis support of the powder of 
oxide particles, and subsequently making a noble metal component supporting, the method of 
making a filter pore inside wall carry out immersion support of these oxide particles, after making 
oxide particles support a noble metal component beforehand, etc. can be illustrated. The former 
is more effective in order to expose a noble metal component to the particle surface side as 
much as possible especially. 

[0030]As a carrier of the above-mentioned noble metal component or oxide particles, the filter 
of the monolith type which has a filtration function is used again. As for this monolith type filter, 
at this time, it is desirable for the basic characteristic as a filter to be excellent, i.e., they are 
high collection efficiency, quantity collection volume, and low pressure loss. It is good to be able 
to support a catalyst component (noble metal component) on the pore inside wall surface, and to 
make it contact with PM particles in which this catalyst component is under exhaust air, and high 
probability. 

[0031]In the above-mentioned monolith type filter, it is preferred for porosity that it is 30 to 80%. 
When porosity is less than 30%, the large filter size for filling predetermined performance must be 
taken, and loadability may get worse. When it exceeds 80%, intensity may fall and loadability may 
get worse. It is preferred for a pore diameter that it is 5-40 micrometers in an average pore 
diameter. At this time, it is suitable for the particle diameter of the catalyst component which 
the size of a stoma supports, and since invasion of PM particles is attained easily and they can 
increase contact probability with a cell wall, it is effective. If smaller than 5 micrometers, even if 
invasion of PM particles will become difficult and it will invade, it may be hard to move in the 
inside of a stoma. On the other hand, when larger than 40 micrometers, the contact probability of 
PM particles and a cell wall will fall, and will pass through the inside of a stoma, without reacting. 
[0032]As the above-mentioned monolith type filter, ceramic sintered bodies, such as cordierite, 
mullite, and SiC, textile fabrics, a nonwoven fabric of ceramic fiber (fiber), etc. can be used again. 
If filter shape is the above-mentioned ceramic sintered body and it is a honeycomb mutual 
weather-strip type, and textile fabrics and the nonwoven fabric of the above-mentioned ceramic 
fiber, it can mention what was wound around a certain substrate or was fabricated to desired 
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shape, for example. Although the above-mentioned monolith type filter in particular is not limited, 
using properly according to each characteristic is important for it. For example, although the 
filter which comprises a fiber is disadvantageous to raise collection efficiency, it is easy to be 
able to make pore-size distribution large comparatively and to apply it to exhaust air of broad 
PM particle diameter. Since especially the fiber is comparatively flexible, its contact probability 
with PM particles is high, and it is effective in processing of big PM particles which cannot react 
more easily. When carrying out division arrangement of the filter in two or more steps, it is good 
to allocate the filter which used the textile fabrics and/or the nonwoven fabric of ceramic fiber 
for the exhaust air upstream, and it good to allocate the honeycomb type filter which used the 
ceramic sintered body for the exhaust air downstream. Since a touch area can take a large 
honeycomb type filter also with small size comparatively, it is a typical filter of low-pressure- 
loss-quantity collection volume-quantity collection efficiency. 

[0033]It is preferred for the filter with a catalyst function which made the above-mentioned 
monolith type filter support a catalyst component to divide into two or more steps and to 
arrange. In this case, since the filter with a catalyst function with which the exhaust air upstream 
and the downstream are different in the characteristic can be arranged, it is effective. For 
example, as shown in drawing 4 , a filter with the above-mentioned catalyst function can be 
divided into two steps, and can be arranged in series. From this, the stoma passage distance of 
PM particles can be earned, and since the number of times of a collision of PM particles to the 
filter pore inside wall in which the catalyst component was supported increases, the efficiency of 
the above-mentioned HC generation reaction (formula 1) or the above-mentioned HC-NO 
reaction (formula 2) may improve substantially. 

[0034]It is preferred to make pressure loss of the filter of the exhaust air upstream larger than 
the pressure loss of the filter of the exhaust air downstream in the filter with a catalyst function 
which carried out [ above-mentioned ] division arrangement. Usually, although division 
arrangement will raise pressure loss, that influence can be suppressed in this case. Also when 
this raises the contact probability of PM particles and a catalyst component, it is important, if it 
catches most PM particles with the filter of the upstream, becomes more superior [ the rate of 
sedimentation ] than reaction velocity, and tends to blockade a filter. The pressure loss of a 
filter can change and control porosity, an average pore diameter, etc. of a filter. As a result, PM 
collection efficiency can also be changed. 

[0035]It is preferred to arrange a filter with comparatively low collection efficiency from the field 
of PM collection efficiency to the exhaust air upstream again, and to arrange a filter with high 
collection efficiency to the exhaust air downstream. In other words, it is good to make the 
average pore diameter and porosity of a filter of the exhaust air upstream larger than the 
average pore diameter and porosity of a filter of the exhaust air downstream. In this case, the 
effective use rate of C particles to HC generation is raised, and a NOx purification rate may 
improve. 

[0036]Although PM particles of comparatively big particle diameter are caught by the filter of the 
exhaust air upstream at this time, whenever it contacts a catalyst component within a filter, a 
particle surface is changed into HC, and it moves in the inside of a stoma, reducing particle 
diameter. However, when there is a portion in which a catalyst component does not exist within 
a filter, it is fixed there and PM particles may serve as a core of a blockade. For this reason, its 
PM collection efficiency is low rather, the filter installed in the exhaust air upstream has an 
effective type which cannot cause a blockade easily, and it is preferred that it is a filter which 
has the so-called structure of a collision filtration method. For example, a form type, a fiber type, 
etc. which have three-dimensional meshes-of-a-net random structure are mentioned. Since PM 
particles by which, especially as for the above-mentioned fiber type filter, the part where the 
coat of the catalyst component was carried out was flexibly caught between fibers since it was 
able to expand and contract are movable, pushing away fiber particles by exhaust gas pressure, 
Since it is hard to blockade a filter stoma and the contact probability of a catalyst component 
and PM particles can be earned, a reaction is easy to be promoted. On the other hand, it is 
suitable for the exhaust air downstream to arrange the filter of high collection efficiency, high 
collection volume, and low pressure loss. It is because the characteristic which is the upstream 
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of catching certainly and making it reacting thoroughly since the grade reaction was carried out 
and low size is formed is required for PM particles of the exhaust air downstream. For example, 
the filter which has a surface filtration function can be used. 

[0037]Although HC and SOF which are contained during exhaust air can raise purification 
efficiency by strengthening an adsorbing function and an oxidation function using a catalyst, If 
even a filter reaches, it may react to NOx on the catalyst component of a pore inside wall, or a 
pore inside wall, i.e., a catalyst surface, may be covered, and it may have an adverse effect, such 
as barring a catalysis. Then, the amount of [ HC or ] SOF is effective when promoting the 
alternative reaction of HC and NOx which carry out the trap upstream of the filter beforehand, 
and were generated from C within the filter demonstrates an exhaust-air-purification operation. 
It is preferred to specifically allocate in the exhaust air upstream of a filter the HC-SOF removal 
material which has the function to remove hydrocarbon and a soluble organic component, this — 
350 ** or less — efficient purification of PM and NOx is comparatively attained also on low 
emission temperature conditions. HC-SOF removal material can be allocated, for example, as 
shown in drawing 3 or drawing 4 . As a HC-SOF removal material, mordenite, MFI, beta type 
zeolite, and an average pore size can use conveniently the silica which is 1-5 nm or a laminar 
clay mineral and the zeolite concerning these arbitrary combination, and/or a silica content 
inorganic substance. As the above-mentioned silica, the porous body of the oxide called what is 
called mesoporous silica is mentioned, for example, it can obtain, using a surface-active agent as 
a mold. In less than 1 nm, the pole diameter of an average pore size is too small, when 
adsorption prehension with for [ for HC / sufficient ] cannot be performed but it exceeds 5 nm, a 
pole diameter is too large, and the adsorption efficiency for HC and SOF may fall. Hectorite, 
montmorillonite, etc. are mentioned as the above-mentioned laminar clay mineral. The oxidation 
removal of such porous body materials which used gaseous phase oxygen by adding catalyst 
components, such as Pt and Pd, while it is efficient and carrying out adsorption prehension of 
HC or the SOF by the upstream of a filter becomes possible, and the effective use rate of 
generation HC in a filter pore inside wall is raised. The above-mentioned porous body material 
can be coated and used for the honeycomb carrier made from what is called flow through type 
cordierite which has about 400 holes per square inch, for example, in order to coat a honeycomb 
body with the powder of this porous body and to make a honeycomb side pasted up and fixed — 
alumina sol and silica — it is common to use sintering agents (binder), such as sol. HC which 
stuck to porous body material, and the oxidation removal of SOF can be promoted by adding 
catalyst components, such as Pt and Pd. In this case, the powder which could make this porous 
body material support a catalyst component directly, and made carriers, such as alumina and a 
titania, support a catalyst component beforehand may be mixed and used for the charge powder 
of a porous material. 

[0038]The exhaust emission control device mentioned above is obtained by making the above- 
mentioned noble metal component support with the impregnating method and/or plating, after 
making the pore inside wall of the above-mentioned monolith type filter carry out distributed 
support of the above-mentioned oxide particles. The impregnating method regularly used with 
the usual catalyst method of preparation is effective, and it is more effective to use plating 
which can cover a filter pore inside wall, and also using plating and the impregnating method 
together also has it. [ effective ] As plating, various kinds of methods are effective and can apply 
suitably an electrolytic decomposition process, a non-electrolytic decomposition process, etc. 
typically. 

[0039]As mentioned above, in order not to use for the exhaust emission control device of this 
invention the exhaust air A/F variation control and also the NOx adsorbing function for removing 
the various exhaust air temperature-up control for burning PM deposited on the filter, and NOx, 
Specific control of S desorption control from a NOx adsorption catalyst, etc. is not needed, but 
aggravation of fuel consumption can be controlled. Since C can be purified at low temperature, 
there is no fear of breakage by the heat of a filter, and it can be equal to prolonged use. For 
example, in a diesel power plant clean exhaust air can be realized and the cars excellent in 
economical efficiency (fuel consumption) with little environmental pollution including the problem 
of global warming can be provided. 
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[0040]Next, other exhaust-air-purification methods, exhaust purification catalysts, and exhaust 
emission control devices of this invention are explained in detail. This exhaust-air-purification 
method generates hydrogen from the soot (PM particles) adhering to a catalyst, and purifies NOx 
using the hydrogen. That is, when the temperature of the exhaust air discharged from an 
internal-combustion engine is 500 ** or less, they are the following reaction formula 3 and/or 4 
C+H 2 0->H 2 +CO. — (3) 

C+2H 2 0->2H 2 +C0 2 — (4) 

It comes out and the hydrogen generating reaction expressed is performed. From this, hydrogen 
is generated from PM particles and even the temperature of 500 ** or less can purify NOx using 
this hydrogen. 

[0041]Here, when using HC, CO, and also H 2 under exhaust air as a reducing agent of NOx, since 

a lot of oxygen exists, by lean atmosphere, these reducing agents will usually be H 2 0 and C0 2 . 

Therefore, when lean atmosphere purified exhaust air of most operating conditions (lean burn 
engine etc.), there was fault that the above-mentioned hydrogen generating reaction (formulas 3 
and 4) could not use effectively. In the lean atmosphere of hyperoxia, PM adhering to a catalyst 
hardly performs a steam and a hydrogen generating reaction (formulas 3 and 4). 
[0042]PM which exists during exhaust air richly [ the exhaust purification catalyst of this 
invention ] regardless of Lean's atmosphere is made to adhere to a catalyst surface. And not 
only by a rich atmosphere but by lean atmosphere, this PM is mainly used for a hydrogen 
generating reaction (formulas 3 and 4) by operation of Rh, and hydrogen generates it. Therefore, 
NOx can be returned from the hydrogen generated also by lean atmosphere, and NOx purification 
performance can be improved. Since SOx of the NOx adsorption site by which sulfur poisoning 
was carried out can also be returned by hydrogen, while NOx adsorption capacity is recoverable, 
new sulfur poisoning can be prevented. NOx purification performance can be improved also by 
this. 

[0043]Specifically as the above-mentioned H 2 generation catalyst, the thing containing the 

powder of the porosity particles which supported rhodium (Rh) at least, and iron (Fe), cobalt 
(Co), manganese (Mn) or nickel (nickel) and the metal concerning these arbitrary combination is 
used. At this time, metal, such as the above Fe, Co, Mn, and nickel, is good to be supported by 
the above-mentioned porosity particles. By using this H 2 generation catalyst, high NOx 

purification performance can be revealed by H 2 made to generate from PM and H 2 0 at the 
temperature of 500 ** or less. Since the reactivity of H 2 and NOx which were generated from 
PM and H 2 0 will improve in order to adsorb NOx by Lean if NOx adsorption material is used so 
that it may mention later and also the cleaning reaction of NOx can be promoted. When SOx 
under exhaust air reacts to a NOx adsorption site and forms SOx adsorption species and a SOx 
salt in a catalyst surface, NOx adsorption capacity may disappear (what is called sulfur 
poisoning), but since SOx is returned by the above-mentioned H 2 which made it generate, sulfur 
poisoning can be prevented. It is returned by H 2 and NOx adsorption capacity also tends to 
revitalize again the NOx adsorption site which received sulfur poisoning. 

[0044]When metal, such as the above Fe, Co, Mn, and nickel, sets Rh to one, it is contained in 
the above-mentioned H 2 generation catalyst by the ratio of 0.1-10. It is more preferred that it is 
especially 1-5. If smaller than 0.1, the effect by these metal will not show up and it will not be 
different from the case of only Rh. On the other hand, if 10 is exceeded, the activity of Rh will 
fall, and the reactivity of PM and Rh will get worse. As for the above Rh, it is desirable to be 
supported in the per [ porosity particle 120g / 0.05-20g ] range. If there are few holding amounts 
of Rh than 0.05g/120g, endurance will fall easily, and if more than 20g/120g, while the above- 
mentioned effect will be saturated, it is easy to cause increase of cost. Platinum (Pt), palladium 
(Pd), iridium (Ir) ? etc. can also be supported with Rh, and the holding amount at this time should 
just make the sum total of Rh and these metal a mentioned range. As for Pt supported by the 
above-mentioned porosity particles, it is desirable that it is the range of per [ porosity particle 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 9/17/2010 



JP,2002-361047,A [DETAILED DESCRIPTION] 



Page 9 of 14 



120g / 0.1 -10g ]. If there are few holding amounts of Pt than 0.1g/120g, the purifying rate of HC, 
CO, and NOx will fall easily, and even if more than 10g/120g, while an effect is saturated, it is 
easy to cause increase of cost. 

[0045]As the above-mentioned porosity particles, it can choose from alumina, silica, a titania, 
zirconia, silica alumina, zeolite, etc. suitably, and one sort can be used alone or two or more kinds 
can be used, for example, mixing or composite-izing. However, as for Zr with bad heat resistance, 
it is desirable to use alumina, zirconia, or zirconia alumina for Rh support powder from Reasons 
congenial to Rh. As for the particle diameter of the above-mentioned porosity particles, it is 
preferred that it is the range of 0.1-20 micrometers. If particle diameter is smaller than 0.1 
micrometer, the degree of dispersion of Rh will fall, and the H 2 generation effect from PM and 

H 2 0 is fully hard to be acquired, If larger than 20 micrometers, the probability that Rh powder 

approaches will become high, the degree of dispersion of Rh falls as a result, and the H 2 

generation effect by PM and H 2 0 may not fully be acquired. 

[0046]The above-mentioned porosity particles can also be made to support NOx adsorption 
material further, and NOx adsorption capacity can be improved further in this case. As this NOx 
adsorbent, an alkaline metal, alkaline-earth metals or a rare earth metal, the metal concerning 
these arbitrary combination, etc. can be used. Specifically as an alkaline metal, lithium (Li), 
sodium (Na), potassium (K), caesium (Cs), etc. are mentioned. As alkaline-earth metals, 
magnesium (Mg), calcium (Ca), strontium (Sr), barium (Ba), etc. which are periodic table 2A group 
elements are mentioned. As a rare earth metal, a lantern (La), cerium (Ce), praseodymium (Pr), 
etc. are mentioned. As for this NOx adsorption material, it is desirable to make it support in 
0.05-3.0 mol per 120g of porosity particles. If there are few holding amounts than 0.05 mol/120 g, 
even if a NOx purification rate will fall easily and it will support mostly from 3.0 mol/120 g, an 
effect is saturated easily. When the above-mentioned porosity particles are made to support Rh 
and Pt, in order to pull out enough an operation of metal, such as Rh, nickel and Fe, Co, and Mn, 
etc., it is good to manufacture independently Rh support porosity particles (the 1st powder) and 
Pt support porosity particles (the 2nd powder), and to mix these after that. In this case, the 
mixture ratio of the 1st powder and the 2nd powder has the desirable range of 1st powder:2nd 
powder =0.05:1-1:1 at weight ratio conversion of Rh and Pt. When both the 1st powder and the 
2nd powder use alumina as porosity particles, the range of 1st powder:2nd powder =0.1:1-2:1 is 
desirable at weight ratio conversion of alumina. If it separates from these ranges, the case of the 
excess and deficiency of above-mentioned Rh and Pt and the same fault may occur. When the 
above-mentioned porosity particles are made to support a transition metal, it is desirable to 
make Mg support further. By using this co-catalyst, since a hydrogen generating reaction is easy 
to be promoted, it is effective. 

[0047]In this invention, it can be considered as the exhaust emission control device which 
purifies the particulate particles and nitrogen oxides under exhaust air using an above-mentioned 
exhaust purification catalyst. That is, the exhaust emission control device of this invention 
allocates the above-mentioned hydrogen producing catalyst in the upstream of the engine smoke 
way of an internal-combustion engine, and allocates the above-mentioned nitrogen-oxides 
purifying catalyst in the downstream. By having such composition, it becomes an exhaust 
emission control device which promotes the above-mentioned hydrogen generating reaction 
(formulas 3 and 4). Other exhaust emission control devices of this invention allocate the layered 
product of the above-mentioned nitrogen-oxides purifying catalyst in engine smoke Michigami of 
an internal-combustion engine, and cover the above-mentioned hydrogen producing catalyst on 
it. For example, a NOx catalyst can be multilayered and Rh powder containing the metal which 
changes from Fe, Co, Mn or nickel, and these arbitrary combination to the top layer can be 
covered. 
[0048] 

[Example] Hereafter, although working example and a comparative example explain this invention 
still in detail, this invention is not limited to these working example. 

[0049]In the following working example 1-3 and comparative examples 1-3, the performance 



http://ww4jpdUnpk^ 9/17/2010 



JP,2002-361047,A [DETAILED DESCRIPTION] 



Page 10 of 14 



evaluation test was done about the exhaust emission control device of this invention, i.e., the 
exhaust emission control device which used the hydrocarbon (HC) generation catalyst. 
[0050](Working example 1) To the nitric acid aqueous acids obtained by making the solution of an 
aluminium nitrate distribute super-particle alumina with a mean particle diameter of 0.5 
micrometer. After dipping the product honeycomb type made from cordierite mutual weather- 
strip filter 2.5L which is 18 micrometers in 60% of porosity, and average pore diameter, and has a 
vent of about 200 cells per square inch, the hot-air-drying-baking process was repeated 3 times 
and the pore inside wall of the filter was made to carry out distributed support of the alumina. 
The holding amount of alumina at this time was about 85g per filter capacity 1 L This filter was 
dipped in the dinitrodiammine Pt solution whose Pt concentration is about 2.5%, the hot-air- 
drying-baking process was repeated twice, and the alumina made [ the pore inside wall of the 
filter ] to carry out distributed support was made to support Pt. Electroless deposition was 
performed to this filter and the filter catalyst 1A was acquired. Plating dipped the above- 
mentioned honeycomb filter in the plating bath solution containing Pt and a reducing agent, 
deposited Pt, and was obtained. The holding amount of Pt at this time was about 10g per filter 
capacity 1 L. 

[0051 ]The honeycomb shape monolith material (honeycomb catalyst 1B) which has a function 
which carries out adsorption treatment of HC and SOF which are arranged in the preceding 
paragraph of this filter catalyst 1A was obtained as follows. The Pt/gamma alumina powder which 
obtained it to it by the impregnating method by making the activated alumina which uses gamma 
alumina of specific surface area 2 [ of about 220 m ]/g as the main ingredients support Pt 2.5%, 
Specific surface area about 830m 2 /g and the porous silica of about 3.2 nm of average pore sizes, 
By specific surface area 2 [ of 450 m ]/g, the silica-alumina ratio about 90 zeolite beta. The MFI 
zeolite of the silica-alumina ratio 70 [ about ] was mixed by the weight ratio 1:4:1 by specific 
surface area 2 [ of 350 m ]/g, and it mixed by the weight ratio of 5:6:1 with boehmite powder, and 
also nitric acid acidity alumina sol was added 1%, it mixed with water, and slurry liquid was 
obtained. The cordierite honeycomb 1.5L which has a vent of 400 cells per square inch was 
coated with this slurry, and the honeycomb catalyst 1B which has a function which adsorbs and 
decomposes HC and SOF was acquired through the process of desiccation and calcination. The 
exhaust emission control device 1 was obtained by including in one converter in the preceding 
paragraph and the latter part, combining respectively the above, the honeycomb catalyst 1 B, and 
the filter catalyst 1A. 

[0052](Working example 2) A honeycomb catalyst was not installed in the preceding paragraph, 
but except having considered it only as the filter catalyst 2A, the same operation as working 
example 1 was repeated, and the exhaust emission control device 2 was obtained. 
[0053](Working example 3) The product honeycomb type made from cordierite mutual weather- 
strip filter 1.25L which is 18 micrometers in 60% of porosity, and average pore diameter, and has 
a vent of about 200 cells per square inch, It was 32 micrometers in 65% of porosity, and average 
pore diameter, and the product honeycomb type made from cordierite mutual weather-strip filter 
1.25L which has a vent of about 200 cells per square inch was prepared, the almost same 
operation as working example 1 was repeated, and two filter catalyst 3A 1 and 3A 2 were obtained. 
These filter catalyst 3A 1 and 3A 2 , and the honeycomb catalyst 3B have been arranged in series, 
and the exhaust emission control device 3 was obtained. That is, these catalysts have been 
arranged from the exhaust air upstream in order of honeycomb catalyst 3B-filter catalyst 3A 2 ~ 
filter catalyst 3A r 

[0054](Comparative example 1) The Pt/gamma alumina powder which obtained it to it by the 
impregnating method by making the activated alumina which uses gamma alumina of specific 
surface area 2 [ of about 220 m ]/g as the main ingredients support Pt 2.5%, It mixed with 
boehmite powder by the weight ratio of 10:2, and also nitric acid acidity alumina sol was added 
1%, it mixed with water, and slurry liquid was obtained. The cordierite honeycomb 1.5L which has 
a vent of 400 cells per square inch was coated with these 100 g/L of slurries, and the 



http://ww4.ipdl.inpit^ 9/17/2010 



JP,2002-361047,A [DETAILED DESCRIPTION] 



Page 11 of 14 



honeycomb shape oxidation catalyst R1B was acquired through the process of desiccation and 
calcination. With this honeycomb shape oxidation catalyst R1B, and the porosity of 60% and the 
average pore diameter of 18 micrometers. The exhaust emission control device R1 which 
becomes the comparative example 1 was obtained by arranging in series the product honeycomb 
type made from cordierite mutual weather-strip filter 2.5L which has a vent of about 200 cells 
per square inch, and including in one converter. This device R1 has composition similar to what 
is called a conventional continuous reproduction type trap. 

[0055](Comparative example 2) The same product honeycomb type made from cordierite mutual 
weather-strip filter 2.5L as working example 1 is coated with the slurry of the same Pt/gamma 
alumina catalyst as the comparative example 1, By repeating a hot-air-drying-baking process 4 
times, one side of the filter was made to support Pt/alumina catalyst, and the filter catalyst R2A 
was acquired. The holding amount of Pt/alumina catalyst at this time was about 100g per filter 
capacity 1 L. Only with this filter catalyst R2A, the exhaust emission control device R2 was 
obtained. This exhaust emission control device R2 does not make what changed the process of 
the filter catalyst, i.e., a filter wall surface, support Pt/alumina catalyst as compared with the 
exhaust emission control device 2 of working example 2, but forms a catalyst bed in a filter outer 
wall. 

[0056](Comparative example 3) The exhaust emission control device R3 was obtained by 
arranging the honeycomb catalyst 1 B same in the preceding paragraph of the same filter catalyst 
R2A as the comparative example 2 as working example 1, and including in one converter. 
[0057]The performance evaluation test of the exhaust emission control device of working 
example and a comparative example was done using the engine dynamo device which installed 
the direct injection type diesel power plant of 4-cylinder 2.5L provided with the <example of 
evaluation test> common rail system. What can control the exhaust-gas temperature of a 
catalyst system entrance by post injection by engine load, an inhalation-of-air diaphragm, and a 
common rail system was used for this evaluation system. The transient-characteristics appraisal 
method which repeats the pattern which the quality assessment method of an exhaust emission 
control device holds the inlet temperature of a device at 250 ** for 2 minutes, and subsequently 
holds it at 300 ** for 3 minutes, and also is held for 1 minute at 350 ** for 5 hours was used. 
Sweden class 1 gas oil was used in this evaluation test. 

[0058]In the above-mentioned evaluation test, when the average reduction rate of PM and NOx 
was computed about the exhaust emission control device 1 (working example 1), PM extraction 
ratio was 93% and the NOx extraction ratio was 46%. The pressure loss rise after 5-hour 
operation to the first stage was 25mmHg. Similarly, PM extraction ratio was [ NOx of the 
reduction rate / in / about the exhaust emission control device 2 (working example 2) / 
operation 2 hours ] 55% of an extraction ratio 90%. The pressure loss rise after 4-hour operation 
to the first stage is 32mmHg. 

Covering of the catalyst component by SOF in PM takes place, and it seems that oxidation 
performance fell temporally. 

By removing a part for SOF by the preceding paragraph side shows from this that prevent 
covering of a catalyst and endurance increases like the exhaust emission control device 1. About 
the exhaust emission control device 3 (working example 3), PM extraction ratio was 95% and the 
NOx extraction ratio was 57%. The pressure loss rise after 5-hour operation to the first stage 
was 18mmHg. This shows that the effect which divided the filter is demonstrated. 
[0059]On the other hand, about the exhaust emission control device R1 (comparative example 
1), PM extraction ratio was 95%, the NOx extraction ratio was 2%, and the NOx reduction rate 
was low compared with working example, and the pressure loss rise 3 hours after operation 
exceeded 40mmHg, and since the engine load became large, operation was canceled at the time. 
About the exhaust emission control device R2 (comparative example 2), PM extraction ratio is 
92%, and a NOx extraction ratio is 8%, and the pressure loss rise 3 hours after [ of operation ] to 
the first stage exceeded 40mmHg, and since the engine load became large, operation was 
canceled at the time. About the exhaust emission control device R3 (comparative example 3), 
PM extraction ratio is 92%, and a NOx extraction ratio is 11%, and the pressure loss rise after 4- 
hour operation to the first stage exceeded 40mmHg, and since the engine load became large, 
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operation was canceled at the time. 

[0060]Inlet temperature is held for the quality assessment conditions of an exhaust emission 
control device at 300 ** for 5 minutes, When it changes to the pattern held for 2 minutes at 400 
more **, PM extraction ratio will be 91%, a NOx extraction ratio will be 16%, and, as for the 
average reduction rate of PM and NOx by the exhaust emission control device 1 after 5-hour 
operation, this shows that the reduction rate of NOx gets worse especially on high temperature 
exhaust gas conditions. An exhaust-gas temperature uses the exhaust emission control device 
of this invention on conditions 350 ** or less, since the effect is large, it is clear that it is 
suitable for the exhaust air purification of an efficient internal-combustion engine with a low 
exhaust-gas temperature, but. Correspondence will become possible if temperature conditions 
are adjusted by choosing a locating position suitably etc. also to an internal-combustion engine 
with a high exhaust-gas temperature. 

[0061]As mentioned above, if the exhaust emission control device of this invention is used, about 
200-350 ** since it is efficient and exhaust air of low emission temperature conditions can be 
purified comparatively, even if it does not use a special engine control method, clean exhaust air 
is easily realizable. 

[0062]Next, in the following working example 4-9 and comparative examples 4-7, the 
performance evaluation test was done about the exhaust purification catalyst including the 
exhaust purification catalyst, i.e., the hydrogen (H 2 ) generation catalyst, and nitrogen-oxides 
(NOx) purifying catalyst of this invention. 

[0063](Working example 4) Activated alumina powder (mean particle diameter of 1 micrometer) 
was impregnated, nitric acid Fe solution was calcinated at 400 ** among the after-desiccation 
air for 1 hour, and Fe support alumina powder (powder 1) was obtained. The Fe concentration of 
this powder was 2%. The powder 1 was impregnated, nitric acid Rh solution was calcinated at 400 
** after desiccation and among N 2 for 1 hour, and Rh and Fe support alumina powder (powder 2) 

were obtained. Rh concentration of this powder was 2% (Fe/Rh is a mole ratio and is 0.54). 
Activated alumina powder was impregnated, JIATORO diamine Pt solution was calcinated at 400 
** among the after-desiccation air for 1 hour, and Pt support alumina powder (powder 3) was 
obtained. Pt concentration of this powder was 2%. 

[0064]70 g and alumina were thrown into 70 g, the water 140g was fed into the magnetic ball mill, 
preferential grinding of the powder 3 was carried out, and slurry liquid was obtained. After having 
adhered this slurry liquid to the nature monolith carrier of Caux Delight (1.3L, 400 cells), 
removing the slurry of the surplus in a cell in airstream and drying at 130 **, it calcinated at 400 
** for 1 hour, and coated layer weight the catalyst support of 140 g/L (A) was obtained. 70 g 
and the powder 3 were thrown into 70 g, the water 140g was fed into the magnetic ball mill, 
preferential grinding of the powder 2 was carried out, and slurry liquid was obtained. After having 
adhered this slurry liquid to catalyst support (A), removing the slurry of the surplus in a cell in 
airstream and drying at 130 **, it calcinated at 400 ** for 1 hour, and the total coated layer 
weight catalyst support of 280 g/L (B) was obtained. Catalyst support (B) was made to carry out 
catalyst 1L per 15g impregnating support of the acetic acid Ba solution by oxide conversion, and 
the exhaust purification catalyst (C) was acquired to it. 

[0065](Working example 5) Except having used the nitric acid Co instead of the nitric acid Fe, 
the same operation as working example 1 was repeated, and the exhaust purification catalyst 
was acquired (CO/Rh is a mole ratio and is 0.57). 

[0066](Working example 6) Except having used nitric acid nickel for the nitric acid Fe to be alike 
instead, the same operation as working example 1 was repeated, and the exhaust purification 
catalyst was acquired (nickel/Rh is a mole ratio and is 0.57). 

[0067](Working example 7) Except having used nitric acid Mn instead of the nitric acid Fe, the 
same operation as working example 1 was repeated, and the exhaust purification catalyst was 
acquired (Mn/Rh is a mole ratio and is 0.53). 

[0068](Working example 8) 140 g and alumina were thrown into 70 g, the water 280g was fed into 
the magnetic ball mill, preferential grinding of 70 g and the powder 3 was carried out for the 
almost same operation 2 as working example 1 , i.e., powder, and slurry liquid was obtained. After 
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having adhered this slurry liquid to the nature monolith carrier of Caux Delight (1.3L, 400 cells), 
removing the slurry of the surplus in a cell in airstream and drying at 130 **, it calcinated at 400 
** for 1 hour, and coated layer weight the catalyst support of 280 g/L (B) was obtained. Catalyst 
support (B) was made to carry out catalyst 1L per 15g impregnating support of the acetic acid 
Ba solution by oxide conversion, and the exhaust purification catalyst (C) was acquired to it. 
[0069](Working example 9) Except having used zirconium oxide instead of activated alumina, the 
same operation as working example 1 was repeated, and the exhaust purification catalyst was 
acquired. 

[0070](Comparative example 4) Activated alumina powder (mean particle diameter of 1 
micrometer) was impregnated, nitric acid Rh solution was calcinated at 400 ** after desiccation 
and among N 2 for 1 hour, and Rh support alumina powder (powder 4) was obtained. Rh 

concentration of this powder was 2%. Activated alumina powder was impregnated, JIATORO 
diamine Pt solution was calcinated at 400 ** among the after-desiccation air for 1 hour, and Pt 
support alumina powder (powder 3) was obtained. Pt concentration of this powder was 2%. 70 g 
and alumina were thrown into 70 g, the water 140g was fed into the magnetic ball mill, 
preferential grinding of the powder 3 was carried out, and slurry liquid was obtained. After having 
adhered this slurry liquid to the nature monolith carrier of Caux Delight (1.3L, 400 cells), 
removing the slurry of the surplus in a cell in airstream and drying at 130 **, it calcinated at 400 
** for 1 hour, and coated layer weight the catalyst support of 140 g/L (A) was obtained. 70 g 
and the powder 3 were thrown into 70 g, the water 140g was fed into the magnetic ball mill, 
preferential grinding of the powder 2 was carried out, and slurry liquid was obtained. After having 
adhered this slurry liquid to catalyst support (A), removing the slurry of the surplus in a cell in 
airstream and drying at 130 **, it calcinated at 400 ** for 1 hour, and the total coated layer 
weight catalyst support of 280 g/L (B) was obtained. Catalyst support (B) was made to carry out 
catalyst 1L per 15g impregnating support of the acetic acid Ba solution by oxide conversion, and 
the exhaust purification catalyst (C) was acquired to it. 

[0071](Comparative example 5) With the powder 1, except having made concentration of the 
nitric acid Fe 0.2%, the same operation as working example 1 was repeated, and the exhaust 
purification catalyst was acquired. 

[0072](Comparative example 6) With the powder 1 , except having made concentration of the 
nitric acid Fe 40%, the same operation as working example 1 was repeated, and the exhaust 
purification catalyst was acquired. 

[0073](Comparative example 7) With the powder 1 , except the mean particle diameter of the 

powder of activated alumina having been 50 micrometers, the same operation as working 

example 1 was repeated, and the exhaust purification catalyst was acquired. 

[0074]The exhaust system of the engine with a [ <the example of an evaluation test> and 

durable method displacement ] of of 4400 cc was equipped with the exhaust purification catalyst, 

the catalyst inlet temperature of the preceding paragraph was 700 **, and it operated for 30 

hours. 

- The exhaust system of the engine of a valuation method diesel power plant was equipped with 
the exhaust purification catalyst, catalyst inlet temperature was 300 **, and it operated for 15 
minutes. The exhaust purification catalyst was attached to the exhaust system of a gasoline 
engine, and it was considered as A/F=50 and the inlet temperature of 300 **, and operated for 
10 minutes. It asked for the NOx inversion rate by the following formula NOx inversion rate =(1- 
catalyst outlet NOx quantity / catalyst inlet NOx quantity) x100%. 
[0075] 
[Table 1] 
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[0076] 
[Table 2] 
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[0077]As shown in Table 1 and 2, the above-mentioned evaluation test shows that a NOx 
inversion rate is good in working example 4-9, even if it is comparatively low temperature 
exhaust air. On the other hand, in the comparative examples 4-7, it turns out that a NOx 
inversion rate is bad. 

[0078]As mentioned above, although the preferred embodiment and the comparative example 
explained this invention in detail, this invention is not limited to these working example, and 
various modification is possible for it within the limits of the gist of this invention. For example, 
as for the catalyst of this invention, it is desirable to make an integral-construction type carrier 
support and to use. As an integral-construction type carrier, the monolith carrier which consists 
of heat-resistant material can use the carriers of products made from ceramics, such as Caux 
Delight, and metal, such as ferrite series stainless steel, desirably. The rate of exhaust air 
purification of NOx and PM can be raised by distinguishing a catalyst by different color with on a 
carrier. 
[0079] 

[Effect of the Invention]As explained above, according to this invention, it writes with once 
changing C particle (particulate particles) in PM into hydrocarbon or hydrogen, and raising the 
contact (collision) rate of a catalyst component and PM particles, and promoting this conversion 
reaction. The exhaust-air-purification method which can carry out self-consecration of NOx and 
the PM continuously without needing specific control under the usual burning conditions, an 
exhaust purification catalyst, and an exhaust emission control device can be provided. 



[Translation done.] 
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2) fe«»fc4*t#i6*tft. -73. «**>£^»*l 

±T-CT)HC-NOxSie (552 ) (2. ffiEfctl 5 0*C— 3 
0 0 °Ccr>Wi&W,T.mMlzmft-§-& <! i: ^SD^fLT H £ . 
^ioC, **^<OilK«M36ri£&fflvxhJf, ±EH 
C£|ftRJ6 (i5l ) (352 ) 2rit« 

wteia&frasfr $ -«# ^ <o x . p m ^ss^im t % 

[0026]^:, *^BH«W^^Sf3^Tl¥*H 

fcKffl-^i. ±j*^hc^rjse (551 ) ^±teHc- 

NOBOE (352) *mi^Uz^ iS!S&STfirat-£i 



[0022] 

^xmmizmn-t^. ^ww^v^t r%j a 

[00 23] *W»agSStiMar8*i» SBt+wt—r 
^^Alx-h (PM) e^at^MSIg-fb^l (NOx) £ 
aMtrSJ5rffirftr>T. PM&^^MbKfR (HOC 

f\ NOxtiilW^aiR (N 2 > . C0 2 M'H 2 Ot 

ifi^M* (co 2 ) ^>7jc (h 2 o) tMLttli\ 

[ o o 2 4 ] m*>. ^mimmmarmxiz. 

+ n/2 • 0 2 ■■■ ( 1 ) 

+ mC0 2 + nH 2 O ■•■ ( 2 ) 

p mite? t immtmrz - 1 

(5. P t /7^StSW*t ( C ) flj*fc 

< LtzWsiilzayfrWft L . m&m-to 

tt^S#Si: lt. rjMiigiwtawtsHffl-t* . bp 

Sit T\ Sdv^ILrttcSKALT < SPMWtM^ 

[ o o 2 7 ] ;;t, *»!B^$5HMl36!ttt, 
fcl±, t7iJxl7^;^mM«t, ±IBMSE^ 
t LT. e^(Pt) . nj*?*jj± (Pd)Xli(R 
h) . s^'i^x^cottSiOffl^j; DjS;-I»«^«jS;7>& 

±l£HC4i)3!c^JE (351 ) JWHC-NOMJ&S 
(i52) tJ:"5P3»fc:3lW>4ii:36*T , &4. Wilf- P 
ttRh«a^tT1±. Ptt'HC^JiJtRJtG (551 ) ^ 
fJ5at§-fr. RhT-HC-NORjE (352) ^{gJl^^S 

[0028] 4?t, iK^y l J7.i7^;l/^^fL« 

I.T^St ( A 1 2 O 3 ) . f^-7(Ti0 2 ) . 

( Z r 0 2 ) Xti^U^ ( S i 0 2 ) . S.t/i 
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flTFftjfffc&flW*. Set. JJET^SffliO. 6,um 

ztm-t h bit 2 mi±jrm^m&.=?*i&&£ 

[ 0 0 2 9 ] Jgfc, ±IB##»£^itft«&^fB 

mzimimmt. ^xt^mm^im^^m 
wtfvmm®.?* y 4 fr?fmj?mizmfflsz-iti> urn 

[ 0 0 3 0 ] Sgfcifc, ±fB«^«j£^KMWm^ 

■ mmmm ■ w±m.v$> tztim&L^. * fc, 

[0031] 4^, ita^y y*M:7-f n^fcts tvTs 
M?L*f i 3 0 — 8 0 £ i t mrmx$> h . M?L* 
# 3 0 %*}?fT£> £ t , fiffSWttifit »fc-Tfe«>« 7 -f 

i-ftii:****. 80%SrjHift4:3M6&HfiT 
U liHMfe&Wfll-r-Bii:* 1 **. set. aJLffli^ 
MSf 5 ~ 4 0 // m & i fc ##3B*C£> %> . Z CD t 
n it , mo A § $ j^fflfir-r 4 tt&J&freofiMlt 5S«JT- 

SI¥£*tt*rC$ h <n~e3i%rc$>& . 5 /x m J: "VhS V^k 
P M&? toff A#KH t * 9 , ft A L X & £ » 
UlV^i:****. —77, 4 0//mj;i5^l^PMS 

[0 0 3 2] Kfcjfcfc,. ±MttS 'JXi7 4fr?k LX 
(i. 3-y'i5^f K A5^f hStA'S i C^t7 5 -v 

ftmfa^. t5 5 7» (7t^a') vmmxf/ 

JBtttt, ffliJf. JJeH=5 5«y^«aS*-C*Wf^-Xr 

k> j £xm^tf&c\bi>mmx°hz><, mt\f. 7t4* 



j£v»PMa ; FSoSK!WCjtfflL«v^ *S(c. 7r^Ajj 
jrt^fiU 7 U S fc*6 P t ^OtSM?!^* 1 

iS< , «t "3 RJS Lfiv ->AS & P MfifF<?5«Slfc^arC* 

7 5 '^IS*Jffli^A-)>Al7 * ^ffiis-r-s. 

[00 33 ] ±lfi^ y u XI7 -f tMM^ 

dh.J;'?. PMS^mjiiiSgM^SCi 

t tfx-% . nm&fr&iB&ztLfi: y < )v? i m&m^<r> 
( ^ 1 ) ^±ibh c - n orjs ( ^ 2 ) coW)mfi±mz 

|ftI±U»5. 

[0034]®;, ±E4HWiSI Lfc«aSE»!!ft7 ^ ^ 
<50 7 < ^J±73fM* i "3 A# < i t iWtli 

=f- bmm&ftb<nmffl#m*ii*b&±.x'%>wmx*fo <o , 

iEMJK i "3 t> ifiMaLK^m k =Sr 0 , 7^^ L 
^rfc. y A)V9<n>mh\^\i. y <)V?<r>m\M 
^■%m,imt'z%;mLxfflmx^ & » ^coisn. p 

[ 0 0 3 5 ] 35t 4 fc, PMJfS*«H^^ , #^±3g 

Stt £ C ST«*S&f'Jffl*^ftft ^>tL, NO x 3Kb** 31 
|ftLht»*. 

[0036] Z\C0t # . SfffuiiMffllJcO^ 4 yi^Cli. Jt 
K6^A § ^rfigto p m e^F ^"JtSi ZtL& tiK y 
XWmJr! b SfflrT S £(SKfffJH# H C fc3E8lS#i, 

9 nxmmmf^i± h t , p Mgfii 

1 6 ffi < . S£ LHv ^ ^ y°i>^%}Xfo <0 , 
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IE7 r >f * rt^tt. HHBW&hPri- h Sa^SE 

ftj^X l/+^(:t««IlTi6 7H AR|fc 

If . iCM*iSW£J±JI^ 7 /t^ fcE**-* i t 

^tRi6$-fr41$ttjWfg3Se*»^Tft4. MZlf. mm 
[0 0 37] 4fj\ #^*fc#:£:ftX^£HC^SOF 

mmt h t Mrti«M«*±t n o x fc goc t £ 

HC^SOF^il fft7 <-^^«±SfLT"h7'7 7°LT 
7-r/l^ftT'C*^£j£L^HC£NOxt<7)^ 

commmk^mzzz,* hc ■ soFmmmt*. 

HC ■ SOF|&±«Wt LTfi. ^T^M K MF 
I , &mM*74 K f«ILgi J l-5nratl)Sy 

C, SOF^+^PS*Wffi^"r-#-r\ 5nmjgi 
4 t MJLSA** ItS'THC, S o F #<z>i8*»¥* t ffi 
T-f -6 - 1 tffo h . 4 , ±IE*«W±»*) 1 1 T 

6 <9£TL##mt i s 7 * ;P * (TXhSffl SIT" HC^S O F 2r 

mm~zmmm-h 1 1 1, itp t^p 

js\ i¥7f-Y>^^D4oofflgg«?L£^nr-&. ^ 
m3&^-*?j±mza-r- 1 yyLx^-ttMmtemm 



fc, P t df oMDSii-^iJDtl, ^ t C J; ^ ^ 

iiwttmzmm uchc^sof <nmm3k*mt? h 

MHl£^-£ Wffl»$ ^ttsfe* ^?L«^tM-^ LT 

[0038] iMLtimmfflmmz. ±Mttsoxw 
7 )]s?com,ftmt,z±Mmimm&ttttmmzit 

i-3Tffl*$*T»4>*i.*. 3rfc. 31««««SEiRI»ffir 

[0039] iii±coj; a iz, *mwco%mmtmwiz. 

7 -f liz mm Ltz p m ZMMZ -fr* 

5efcl4NOx«3lHiiB*ffi*»^V^«>» NOxP^*«!f!« 

W^^ixSo Witt. tVPxyx'ytctjv^T. ^ 

^Stt (tt») tffitLfcg 

[0040] acfc, *ffiw«fl!i«ofi$GMS5rffi, 
*>. ftmmmfrt>m&zti$>Mm?>imtf5 o o-cot 

<0fcSt=» &cORlfc£3M//X(i:4 

C + H 2 0^>H 2 +CO ■•• ( 3 ) 

C + 2H 2 0-»2H 2 +C0 2 ■••(4) 

T^Sti&yjcSS^j&S^fi^ iixj; 1 ?. 5 0 0°CJil 
[004 1 ] £<IT\ NO x<75jl7CffJt LTPm 

^hc^co, icH 2 ^ti,^ v->mm 

4 ) t ^ o T^M&tfh fc . 4 

fc, BSRSWtfO'J-^SBB^Tfi. MiWtfL/iPM 

[0042] *«««»«?SWfc«aWi» 'J >y -fXii 'J - 
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=Sr 6i* 'J - >*ffl Sir fc , ifcRh tfoftffl t J; 9 

it, y t t*ftN o x StStct* 

NOx8Ml:tt«fi*|ftLh*C&4. 4fc, eSlt»#$ix 
fcft, NO x©*«g£ EMSTCS 4 fc h fc lSKfc««St» 
T"# ft . 

[0043] SttttClis ±IBH 2 LTfi, 

*t, I(Fe) , arffrh (Co), ?y#y (M 
n) XJi:->y^ (Ni), &t^ti^OffiS^iffiltr£ 
(Cf£ft:£Ki:£#tfi>«£ffl^ft<, ±IEF 
e , C o s MnRl/N i ^riftfJAIBiJiiB^WK^C 

*if:fci«3, 5 0 0iC^T<50iaeT'PMhH 2 Oj5>£> 
«$t/:H 2 9i^NOx^tttg£»C# 

ft. 4£, 3 fc. MtNOxRittJfflv^ 

fc, 'J-yt'NOx^fiff^tft, PMtH 2 OK 
^L^H 2 kNOxk<^)£tt#fr±^Sc7)T\ NO 

O x 4 h k 505 t T MfflE^H t: SOx aRMM*? S 

0 xJSSrJB^-Tft i t (c i 0 N O x9»a&6«ff*LT L 

h 2 tciDifxiSix, NOx«?irifi!^asL«\f^ 

[0044] ±teH 2 ^ftMKfcUi. ±IEF e , 

Co, MnSy'Ni^t"i7)Mi\ Rh^lkL^kt 

o . l — io toJt^T-^4 ft.4 . W£ l — 5 r ft ft -r 
fctfiOiffiU*. o. l i O'hSv^fcifL^AHtJ: 

1 OSrSi.fthRhcOvSffi^ffiTL, PMkRhcDRJE 
tti«LTL4 3. Ht. ±f2Rhli, atflJPGfrfl 

2 0g^7tOO. 0 5 — 2 o gcrmmTtKnzti&zt 
tfM&LW RhcoiESJt^'O. 05g/l 2 0 si: 9 
^£^fcWAtt#ffiTL«< , 20g/120gJ;^ 

Rhh hUcQA: (Pt ) , JS7=JV2± (P 
d ) RtM U J-^A ( I r ) sfirff ^fflfif-Tft d i; fct 

Rhfc^^iA-^JKtco^-lt^ 
ttft p t i±, ^imiti- i20gi!t>5o. i-iog 

cOtSfflTft ft i i: 4 L u . P t I M# 0 . Is 
/l 2 0 gj; O^V^HC, COM'NOxfOM* 
«TLK, 10g/12 0g±D£<T*>3&*!Wtt 

[0045] 4fc, ±ia^?L«S^i; LTfi, 
T/kS-h, ^U#, ^-T, i^Vkn-T, SsVA-T 



T§ft. flU BflMfeWBW ZrttRhfcffltti*^ 

r X(i n - r - r ;p 5 -Mrffl v ^ ; t tfm 4 L ^ . 
SEfc, ±Mi£7L'8ffi. z Fcvm.mz. 0. i~2 0/imtf)« 
HT"ft4.Ii*W4U^ ftg#0. l^mlD/h^V^ 
tRhtO^iSc^ffiTL, PMi:H 2 Oip^ff)H 2 £$L 
JWfee«-HJ-fc»4>*Lfc: < < > 20jum«fcD±&V^fcRh 
«5f5H±*»aaBN"* W*Wfif < ft 0 , LT R h 

afM6WI£T t , PMtH 2 0(;j:4H 2 ^afcRj&H- 

[ 0 0 4 6 ] ^r*3, ±IE#TL«B^ CSSCN O x©#« 
SrfflftS-^ftii: ifO^ti, NOxffifil 

Kt;[6j±T-#fto i*l,NOxifIJ:Ltll T/k^ 

«0ffiKraH^:fc«4 ABKr^SffifflTS ft . 

r^UAStLTti, Uf-»>^ (Li) , tMJ 
W(Na),^iJW(K) a^-fe>">A (Cs)4 
f'^W^^ft. JS]fiK2 
Aft7C*T'ftftV^Jf-ixT>A (Ms) , ^/W^->A (C 
a ) , Xloyf>>A (Sr), AiJW(Ba) =5ri; 
^W^flft. *±S^KtLTii, (L 
a ) , -fe U --7 A ( C e ) ( P r ) 5rff 

iW^fiJ. 4fe, riONOxlfffi. imwa^ 

1 2 0 g Sfc 0 0 . 05 — 3. 0 ^& ;l-«|gHt"fflS§i± 
fti t* { M4 U\ fl^i^'O . 0 5t;l/ 1 2 0 g J: 
D^=5rV^NOx^t;*^i£TL^<, 3. 0^/1-/1 
20sJ:'9^<fflftLTta** i |gftL^v^ Kt, ± 
ta^M&^CRhS.V'P t SrfiftS-^i: #(4, Rh 
t, Ni, Fe, Co, Mn^fc7)^S#t0^ffl2r^ 
3 \ % art-fcftfc, R h fIS^TL«S^ (» ltt* ) k P 
tffl^MLMS^ (^2^*) &SiKC*BtU ^«f* 

2 ^*soa^Jt{4, RhtPt ^MMJt^fiT"^ 1 » 
*:|g2^*=0. 05: 1 — 1 : l^HMiL 

^. 4^c, Sfl«5ftaVSS2«5fe3& t i:«>t:*?L«& : Pi: 

SSl^* : m2ft v *= 0 . 1:1—2:1 (7)|ETO { a4 

Lv\ iti^cofEH^^^ftt , JJELfcRhSt^P 

t mm<D^M-£tf%£.-t 

4. 4^, Jja^Wft^te*BteK*ffl#3-tiTfci:§ 
«, MtMg^fI»S-ii:§-h* i a4 Ll\ itoWMM 

[0047] 7&tm?n. iMcommfimmzm^ 
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e , C o, MnXliN i , Rt^ft^COffiSCOffl^* 
[0048] 

[£fifcffl] CAT, *IWB*Sa6WRVit«Mfc:J:»)jetc 

[0049] jaToasNsw i ~ 3 m/mm i ~ 3 -c 

a. *3ftBH<offl«liM3ai. BP*>. iJMbic* (HC)4 

[0050] ( nss#y i ) mmriv $ -w«*jfisi: 

«S»tt*ffl»fc, fc?L*6 0%. ¥%«?LS1 8 um 

W%4 >j-mt: ^mi 0 0-fe;k«ilMfL?r* 
2. 5L£«Ut:« % 3RHS^-«fltrS*3|l»9ig 

sftJB9aa-«ffigie*2iiiaojiL. tm/^com?li*i 

[00 5 1 ] ;«7^;l'^*BSElAtf?»at=E»^4H 

y'JXS(A^AMlB) dlzLXntz. 

£±J*#fc-rSiStt7Vl'S-*-fc:Pt£2. 5%tIj*$-£ 
TftfcPt/rTrt'S'****, lt«®ffil^8 3 0m2 
/g, ¥%*U1**73. 2nm^-5XyWi: s Jt 
*ffl»4 5 0m2 /gT:>y*r^S-fJ:t*t)9 OCO-tf:* 
7^1^, StJtaHW3 5 0m2 /gfy'J^T/lS 
■Wfc»7 0tf)MF 1 biMMitl : 4 : 1 Tfi 
-£U <-V-f h«*i;i:t,{C5 : 6 : 1 CDMJfcTM 
bU E£ft^gH4T/k$^y^£l%flB;i. 
UX7'J . 5 U -£ 1 ^77 --f J'f- Sfc 
•540 0-fe;l/«IMWt§3-yi 7 ^ 
1. 5 LCa-f-f y^L. SSKL M)£c0j®g£ig-C. 

hc, soFzmm ■ -frm-t&mmztt&^-t&M 



lAkS. ftiaiS, MCffl^tt . -~ ?con 

y , ? - tia»atf i t iz j k> . $mmtmm 1 & w 
[0052] (ntfcM 2 ) mafc^vz^AiatsRii* 

[00 53] (HJ6M3 ) MTL*6 0%, ¥±«LS1 
8urnX*$>*). lW-i y^SJt i 9^2 0 0-fe;K7)3im 

/l^l. 2 5 Li;. M?L*6 5%. T%M7L@3 2jum 
■C* 0 , 1 ¥ 77-f > f - S£ *} m 2 0 0 -te;k<7)ilM?L^* 

1 . 2 5 L t L . HMFiJ 1 t OSTRttOttf^^K 
DjILT. 2o(07^^S«3A 1 M*3A 2 £t4 
fc„ .Itl^co^/I^M^B MXf3A 2 b^—XJ* 
MM 3 B £ HWfclia LT , S^^t^S 3 . BP 

^n^MMJi. »SLhSB»»i?>, a-*a«3B 
-7^^|«3A 2 -7^/^ftH3A! COWItiaB 

[0054] (tmm i ) *?sffi(.c i -?xitmmnM2 

2 0m2 / g cOrT/PS^-^±j3!c^kt--5.Sttr^S^- 

CcPt^2. 5 P t / r 7^ S 

Sr. 1 0 : 2C0a*JtTii-&L. mz 

imm&Tj]s$.-r-/f\s% 1 %jdx. . u 

— Sl*»fe. fg-X^U-^l¥*-fV^S7tD4 0 0-fe 
>VcrM%ll^i-^^ — -J ^=7 ^ hVN-^i, 1 . 5Lt 
1 0 0 g/L3-- r 4 >7L. fe«. «tl«<?5ifte&g 
T. ^-*A«IWtjlWIERlB*»fc. 
iMtJSMKR IBt, Mf L* 6 0%. ¥%M7LS 1 8 ju m 
T\ l¥77-f y-f-afc0«»2OO-fe;K»D31J«l?LS:*^-4 

3-yi7^( h^N~^Aa3c5:ais* f )7^;u^2. 5 
d ± 0 . jt*SEfi?o 1 t,z%&%mmmMR 1 ^ 

[00 5 5 ] (JtKM2) JtKl^Jl bmtPt/ r T)V 
5^-M^X9'J-^. ilJfeflJl t 3-^x7^ h 
M^~*AS^SSiS*67^;P^2. 5LC3-f^ 
^"t. ^Mfg»-Mfi!cI^^4[ElS , 9iR-rit^j: ( 9 7 

4)v?<7>mmzp t/TA'S-t«a8*ffl»s* , c , 7 ^ 

ykrS ? M«R2 ASr#/t 0 i CO t # CO P t /T)l 5 -^Milffi 
«fflj*Wi, 7^M««l LSfc^ftl 0 Ogf^ 
fc. i«7 ^;L-^»4^R2Aco^-C\ SRSfflMl3aiR2 

M#-ft^fi2kJ:bKLT. 7^^^*ttl«0«i6S3Ei«: 

[0056] (jtKM3) jtK^j 2bmt7 4 >v?nm 
r 2 AoMStusgfij i b m i^-*j*mm 1 b s«b 
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[00 57] <fPWIii:,WJ>r3 ; e>-U-;ki>XT-AS:fi 

tz 4 mdS 2. 5L comMMf < — fe* ;i/x y >>> £ isb 
Lfcxy^'y^ ttSS^fflv^, ^fiSflJ&tflfc&fll 

£IBfx, SHS^^APtoSBRiaK*, xyyy«s 

mzkmmrQ%h\><n*m^z« ttz. %mmmw 

U ijC^"C3 0 0X;-C34J*J*L^ 5ete3 5 0TrCl# 

[0058] ±iei¥«iiestfcv^T , mmmmw. 1 

(UltWl) fcOVVC, PMMNOx^ffilfS- 
JMLfcfci*, PM|&5»(£9 3%. NOxiS$(i 

4 6X?ft^ft. ifc, *UtlfcSftS5i^l8BfflK«^)JEE 
-ffc§§«2 (HSSfiJ2) KISIbTW:. JH62«Hat*Jtt«, 

i&mm± , p Mi^i^^ 90%, n o x 5 5 % 
•ch-^ti. MtcM^-i>4ff#[aasKf*(7)j±^ifa* 

±#{±, 32mmHgtli i 5. PM^SOFUSM 
tSfcni>„ iftj: 0 , Sfa^tga 1 <7)J; 3 fc, MS 

3 (HlffeM3) fcRUTtt. PM|Sfe**#"9 5%. NO 

xi^±*^ 5 7 %x-h o at . *SHfc^tr* 5 Baa 

S^*<Z>E*J8Bfc_h#« . 18mmHgtiofc. i ft. 

[00 59] £H»-fLitSR 1 ( JtKW 1 ) fcH 
LTf±, PMi*^9 5%, NO x|^*^2 
0. NOxii^li»;^Tfi<, 4fc. ®E3 
B*PBm<7)J±^ja^±W#'4 OmmHg^TU^X 
<=Srofcfcft(c. ^BftSrcaM&fcJK 

Ti±, PMfife**&*9 2%, NOx«iSW8?fC* 

4 0mmHg5:fii.tLiUXyy>t|f^<i-) 
tztzMz, -t^jftTjBESKO'^ftfc. Ht, SKR» 
ftStR3 (JtKM3) tHLTIi, PMi£W9 2 

4 l^iaanE«^)ffi*!R*±#* t 4 0 m m H g X L 

[0060] ifc, #EMmfc§IS^ttt£f?ff^#£ , A 
PfiS^3 0 0°CT5#flytU HtC4 0 0°CT"2^H 



itii 1 1 il. PM&y'NO x«f%«f !i, pm|S£ 
*W9 1%, NOxi*$^16%i:^l ZtlX. 
9 , KaBPO^TttWfc: N O x coffiHWWWWi i 

[0061] m±coi d *»BB«oswt»fl3aitffl 

VtfUT. 2 0 0-3 5 0tJ^«il3KW^il*tt<^» 

[ 0 0 6 2 ] iWc. £[T«SafcW4~9atXif3ttW4~ 
7T'{i, *f&HJ<?)SfM?fMkjSHIE. Wib. 7kS (H 2 ) £ 
j8«8E&tfg*Btffc2H8 (NOx) jMdWKt^trjft* 

[00 63] ( HMM 4 ) iffig F e 7 J<^ * SttT^ 5 
( 1 u m ) fc*H L , te*lf*ffim^ 4 
0 0 °CT 1 iBNglStBg LT , F e ffiflrTVP 5 -^a* ( 
1) Sr#fco i«^*«FeitK{±2%T'^'5fc 0 
Rh*jWR*«5|tl{C-^aL,, IgMf*. N 2 4^4 0 0°C 

•c i mmmffi lt . RhsvFe toj#T;p s -m* ( » 

*2) *%TZ, c\CO%}3ZCr>RhmmZ2%X'fo^fz (F 
e/RhJi^e/l-ifCO . 54) . -JTh'H-JTS.yP t 

0 °ct- 1 wpjmrSc lt , p t tmr/v s -rm^z ( «^ 

3 ) * %tz . i P t iftKti 2 %T* -5 tz . 
[0064] ^*3^7 Og, 7/^t^70g, 

4 0 g £ «tt#-rt' 5 ;^taA u . m&m ltz.7<j 

ft ( 1 . 3L, 4 0 0^) fcft*LT, SSStttttCC-fe 
;H*I«#fiJ(7)X5 l JSrK0l^§ 1 3 0iC"C9a*Lfea, 
4 0 O'C'Cll^nBjMfRL, n-MMl4 0 g/LfS 
flffl*(A> t*2^70g.f*3?:70 
g. *i 4 0 gS»ftjK-;PS^WSlAL, vF^fe^L 

xx^vmzntzv i^^ustttttsaift (a> t# 
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